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(54) ACCUMULATOR 

(57) (57) Abstract: An accumulator (1) capable of 
suppressing a hydraulic pressure vibrating noise in the 
range of a sealed gas pressure or below and being re- 
duced in size, wherein an operating member (5) having 
a bellows (6) is disposed in a housing (2) to partition the 
inside of the housing (2) into a pressure sealed chamber 
(8) and a pressure inflow chamber (9) and a fluid inlet 



(1 5) for leading pressure fluid from a system side to the 
pressure inflow chamber (9) is formed in the end wall 
part (3a) of the housing (2), a chamber forming member 
(1 7) is fixed to the inside of the housing (2), and a cham- 
ber (18) and a choke (19) are provided between the 
chamber forming member (1 7) and the end wall part (3a) 
of the housing (2). 
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Description 

TECHNICAL FIELD PERTINENT TO THE INVENTION 

[0001] The present invention relates to an accumula- 5 
tor used as a pressure accumulating apparatus, a pulse 
damping apparatus or the like. 

PRIOR ART 

10 

[0002] For example, a hydraulic system of the brake 
or suspension related mechanism of a vehicle (passen- 
ger car, truck and the like) has adopted a metallic accu- 
mulator for the purpose of pressure accumulation (com- 
pensation for pump capacity or the like), pulse damping is 
or the like. Usually, the region in which this accumulator 
functions is a hydraulic range above the point A in a 
graph of Fig. 17. Therefore, the hydraulic range below 
the point A is equivalent to a condition in which no ac- 
cumulator exists. 20 
[0003] As a problem for the vehicle which often occurs 
in the range below the point A, occurrence of hydraulic 
noise due to system resonance or the like by pump ex- 
hausting vibration can be mentioned. A conventional ac- 
cumulator cannot suppress this hydraulic vibration 25 
sound but cope with this sound by providing its hydraulic 
circuit with a complicated structure. Therefore, it costs 
a great deal to reduce this vibrating sound. 
[0004] To solve this problem, recently an accumulator 
51 shown in Fig. 1 8 has been developed so as to sup- 30 
press the aforementioned vibrating sound by vibration 
damping action of a chamber 53 and a constriction 54 
which are provided inside a housing 52 of this accumu- 
lator 51. 

[0005] However, because the chamber 53 and the 35 
constriction 54 are provided inside an end member 
(called bellows cap also) which constitutes an operating 
member 5 of the accumulator 51 with a bellows 56, the 
bellows 56 internally filled with gas needs to have a large 
volume and therefore, there Is such an inconvenient 40 
problem that the accumulator 51 has been enlarged. 
Further, because the chamber 53 is formed by welding 
a chamber forming member 58 to the end member 57, 
the welded portion of the accumulator 51 increases, 
thereby complicating the manufacturing process of the 45 
accumulator 51. 

PROBLEM TO BE SOLVED BY THE INVENTION 

[0006] In views of the above-described problems, an 50 
object of the present invention is to provide an accumu- 
lator which can suppress hydraulic vibration sound in a 
range below the sealed gas pressure in the accumulator 
and reduce the size of the accumulator. Another object 
of the present invention is to provide an accumulator 55 
which blocks an Increase of welded portions therein and 
which is relatively easy to manufacture. Still, another ob- 
ject of the present invention is to provide an accumulator 



capable of preventing a bellows from being expanded 
and damaged due to a difference in pressure between 
the inside and the outside of the bellows when system 
pressure drops below the sealed gas pressure. 

MEANS FOR SOLVING THE PROBLEM 

[0007] To achieve the above object, according to 
claim 1 of the present invention, there is provided an 
accumulator in which an operating member including a 
bellows is disposed inside a housing so as to partition 
the interior of the housing into a pressure sealing cham- 
ber and a pressure flow-in chamber while an end wail 
portion of the housing is provided with a fluid inlet for 
introducing a pressurized fluid from the system side into 
the pressure flow-in chamber, a chamber forming mem- 
ber being fixed inside the housing so that a chamber 
and a constriction are provided between the chamber 
forming member and an end wall portion of the housing. 
[0008] The feature of the accumulator according to 
claim 2 of the present Invention is that the chamber form- 
ing member is fixed to the housing by non-welding 
means such as fitting, press-fitting, caulking. 
[0009] The feature of the accumulator according to 
claim 3 of the present invention is that the chamber form- 
ing member is fixed to the housing by a convex loosen- 
ing stopper portion provided on an inner face of the 
housing. 

[0010] The feature of the accumulator according to 
claim 4 is that the chamber forming member is fixed to 
the housing by such a loosening stopper member as a 
stopper ring fixed to the inner face of the housing. 
[0011] The feature of the accumulator according to 
claim 5 of the present invention is that the chamber form- 
ing member is fixed to the housing by inserting the 
chamber forming member to the outer periphery of an 
insertion fixing portion provided on the housing. 
[0012] The feature of the accumulator according to 
claim 6 of the present Invention is that the chamber form- 
ing member is fixed to the housing by inserting the 
chamber forming member to the outer periphery of the 
insertion fixing portion provided on the housing and de- 
forming a front end portion of the insertion fixing portion 
after the insertion. 

[0013] The feature of the accumulator according to 
claim 7 of the present invention is that the chamber form- 
ing member is provided with an elastic seal which the 
operating member contacts or leaves when it is operat- 
ed. 

[0014] The feature of the accumulator according to 
claim 8 of the present invention is that three compo- 
nents, namely, a shell forming the housing, an end mem- 
ber and a bellows holder holding the bellows are assem- 
bled together by welding. 

[001 5] Because the accumulator 1 according to claim 
1 of the present invention having the above-described 
structure has the chamber and the constriction within its 
housing, the aforementioned hydraulic noise can be 
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suppressed by this chamber, constriction and vibration 
damping action. Further, because these chamber and 
constriction are not operating members unlike in the 
conventional technology but exist between the chamber 
forming member fixed inside the housing and the end 5 
wall portion of the housing provided with the fluid inlet, 
a bellows having so large a volume does not need to be 
employed. Because, if the chamber is provided between 
the chamber forming member and the end wall portion 
of the housing, the entire inner diameter of the housing io 
can be employed for formation of the chamber, the 
height (dimension in the axial direction) of the housing 
can be suppressed to a relatively small value. 
[0016] Additionally, because in the accumulator ac- 
cording to claim 2 of the present invention having the 15 
above-described structure, the chamber forming mem- 
ber is fixed to the housing not by welding unlike in the 
conventional technology but by non-welding means 
such as fitting, press-fitting, caulking, the quantity of its 
welded portions does not increase even if the chamber 20 
is provided within the housing. 
[0017] Further, because in the accumulator according 
to claim 3 of the present invention having the above- 
described structure, the chamber forming member is 
fixed to the housing not by welding unlike in the conven- 25 
tional technology but by the convex loosening stopper 
engaging portion provided on the inner face of the hous- 
ing, the quantity of its welded portions does not increase 
even if the chamber is provided within the housing. 
[001 8] Further, because in the accumulator according 30 
to claim 4 of the present invention having the above- 
described structure, the chamber forming member is 
fixed to the housing not by welding unlike in the conven- 
tional technology but by such a loosening stoppage 
member as the stopper ring fixed on the inner face of 35 
the housing, the quantity of its welded portions does not 
increase even if the chamber is provided within the 
housing. 

[0019] Further, because in the accumulator according 
to claim 5 of the present invention having the above- *o 
described structure, the chamber forming member is 
fixed to the housing not by welding unlike in the conven- 
tional technology but by fitting the chamber forming 
member into the outer periphery of the insertion fixing 
portion provided on the housing, the quantity of its weld- « 
ed portions does not increase even if the chamber is 
provided within the housing. 

[0020] Further, because |n the accumulator according 
to claim 6 of the present invention having the above- 
described structure, the chamber forming member is so 
fixed to the housing not by welding but by Inserting the 
chamber forming member to the outer periphery of the 
insertion fixing portion provided on the housing and after 
the insertion, deforming the front end portion of the in- 
sertion fixing portion by bending, caulking, crushing or 55 
the like, the quantity of its welded portions does not in- 
crease even if the chamber is provided within the hous- 
ing. 
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[0021 ] Further, because in the accumulator according 
to claim 7 of the present invention, the chamber forming 
member is provided with the elastic seal which the op- 
erating member contacts or leaves upon its operation, 
the sealing action of this elastic seal can maintain the 
pressure in the pressure flow-In chamber over a prede- 
termined value even if the pressure in the pressure flow- 
in chamber or the pressure on the system side drops 
below the sealing gas pressure. Preferably, the elastic 
seal is formed integrally with the chamber forming mem- 
ber made of steel from viewpoints of handling compo- 
nents. 

[0022] Further, because in the accumulator according 
to claim 8 of the present invention having the above- 
described structure having the above-described struc- 
ture, the three components, namely, the shell forming 
the housing, the end member and the bellows holder 
holding the bellows are assembled together by welding, 
the welding operation for these components can be 
achieved all at once, thereby leading to facilitation of the . 
assembly work. 

[0023] This proposal contains the following technical 
matters. 

[0024] A problem to be solved by this proposal is to 
provide the accumulator with the function of absorbing 
hydraulic vibration sound (for example, hydraulic noise) 
within a range below the charged gas pressure in the 
accumulator by forming an appropriate chamber on the 
side of a hydraulic pressure chamber within the accu- 
mulator. Another problem is to provide the accumulator 
with the function of absorbing medium to high frequency 
vibrations within a hydraulic range beiow the charged 
gas pressure by forming the chamber and constriction 
within the chamber so as to combine compression char- 
acteristic of oil with constriction effect. Consequently, 
the vibration sound generated in the hydraulic system 
is suppressed at low cost. 

[0025] To solve the above-described problems, an ac- 
cumulator according to this proposal is a metallic bel- 
lows accumulator containing a chamber, which ensures 
the following features. That is, a plate which constitutes 
the chamber and a double seal (lip seal, main and re- 
serve) for securing reliability are composed of a baked- 
rubber integral component and this is held and fixed by 
caulking the shell. Consequently, the formation of the 
chamber and fixing of two seals are carried out at the 
same time, thereby realizing lightweight, compact struc- 
ture and low cost. 

[0026] Further, by using the entire inner diameter of 
the shell below the seal, the height of the chamber is 
reduced and the chamber can be formed easily by 
press-fitting the seal. 

[0027] Additionally, by providing the chamber in a 
dead space in the oil port of the shell, the shell and ac- 
cumulator are entirely formed in a compact style. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

[0028] Next, the embodiments of the present inven- 
tion will be described with reference to the accompany- 
ing drawings. 

First embodiment 

[0029] Fig. 1 shows a section of the accumulator 1 
according to a first embodiment of the present invention 
and Fig. 2 shows an enlargement diagram of its main 
portion. 

[0030] The accumulator 1 of this embodiment is a me- 
tallic bellows type accumulator and has the following 
structure. 

[0031] First, a housing 2 is provided by fixing a lid 
member (called gas end cover also) to an open end por- 
tion of a bottomed cylindrical shell 3 (by carbon dioxide 
laser welding) and an operating members having a bel- 
lows 6 and an end member (called bellows cap also) 7 
is accommodated inside this housing 2. 
[0032] An end portion of the bellows 6 is fixed to the 
lid member 4 (by TIG welding) while the other end there- 
of is fixed to the end member 7 (by TIG welding). The 
interior of the housing 2 is partitioned by the bellows 6 
and the end member 7 to a pressure sealing chamber 
(called gas chamber also) 8 inside the bellows 6 and the 
end member 7 and a pressure flow-in chamber (called 
liquid chamber or hydraulic chamber also) 9 outside the 
pressure sealing chamber. 

[0033] Although an electro-deposited bellows, a 
molded bellows or a metallic bellows such as a welded 
bellows is employed as the bellows 7, it is permissible 
to use a bellows made of other materials depending on 
the specification and application purpose of the accu- 
mulator 1 . Further, the end member 7 may be formed 
integrally with the bellows 6. 

[0034] The lid member 4 which constitutes part of the 
aforementioned housing 2 is provided with a pressure 
supply port 1 0 for supplying gas into the pressure seal- 
ing chamber 8, and a plug member (called gas plug also) 
1 1 for closing this supply port 1 0 is attached to this sup- 
ply port 1 0 and this plug member is covered with a hex- 
agon nut 12. For the reason, before the plug member 
1 1 and the hexagon nut 12 are fixed, gas under a pre- 
determined pressure is supplied into the sealing cham- 
ber 8 through the supply port 10 and after the gas is 
supplied, the plug member 11 and the hexagon nut 12 
are fixed (by projection welding), so that gas of the pre- 
determined pressure is charged in the sealing chamber 
8. Asforthe kind of the charged gas, preferably, nitrogen 
gas or the like is employed. An end wall portion 3a of 
the shell 3 which constitutes part of the housing 2 is pro- 
vided with a cylindrical mounting portion 13 having a 
thread portion 14 for connecting the accumulator 1 to a 
pressure pipe or the like of a hydraulic system side (not 
shown). This mounting portion 1 3 has a fluid inlet (called 
pressure introduction port or fluid passage also) 15 for 



introducing pressure fluid (brake fluid) on the system 
side into the pressure flow-in chamber 9. Therefore, the 
accumulator 1 is connected to the system side through 
the mounting portion 13, so that the pressure on the sys- 
s tern side is introduced from the flow-in port 15 into the 
flow-in chamber 9. 

[0035] Further, an annular sliding member (called vi- 
bration damping ring also) is mounted on the outer pe- 
ripheral side of the other end portion of the bellows 6 
10 fixed to the end member 7 or the outer peripheral side 
of the end member 7. When the end member 7 moves 
while the bellows 6 is expanded or contracted, this slid- 
ing member 1 6 slides on the inner peripheral face of the 
shell 3 through its outer peripheral portion. Thus, a guide 

« by sliding of this sliding member 1 6 moves the end mem- 
ber 7 In parallel to the inner peripheral face of the shell 
3 so that the bellows 6 is expanded or contracted in par- 
allel to the inner peripheral face of the shell 3. This pre- 
vents the end member 7 or the bellows 6 from being 

20 caught by the inner peripheral face of the shell 3. In the 
meantime, this sliding member 1 6 has a pressure com- 
municating portion (not shown), which prevents the 
pressure flow-in chamber 9 from being separated into a 
space 9a on the side of an outer periphery of the bellows 

25 6 and a space 9b below the end member 9a in the same 
Figure by the sliding member 1 6. 
[0036] The chamber forming member (called seal 
plate also) 17 is fixed on the inner side of the end wall 
portion 3a of the shell 3 inside the housing 2 and a charn- 

30 ber 18 and a constriction (called nozzle or orifice also) 
1 9 are provided between the chamber forming member 
1 7 and the end wall portion 3a of the shell 3. The cham- 
ber forming member 1 7 has an elastic seal 20 which the 
end member 7 of the operating member 5 contacts or 

35 leaves when it is activated. 

[0037] The chamber forming member 1 7 is formed of 
a predetermined metal to an annular shape and com- 
posed of an inner cylindrical portion 17a, an inner flat 
portion 1 7b which is formed Integrally from an end por- 

40 tion of this inner cylindrical portion 17a on the side of 
the end wall portion 3a, an outer cylindrical portion 17c 
which is formed integrally from an outer peripheral end 
portion of the inner flat portion 1 7b toward the end mem- 
ber 7 and an annular outer flat portion 17d which is 

45 formed integrally from an end portion of the outer cylin- 
drical portion 1 7c on the side of the end member 7 out- 
ward in the diameter direction. By caulking the outer pe- 
riphery of a step portion 3b in the shell 3 with the inner 
flat portion 17b being in contact with the inner face of 

50 the end wall portion 3a of the shell 3 while the outer pe- 
ripheral end portion of the outer flat portion 1 7d being in 
contact with the annular step portion 3b provided in the 
outer periphery of the end wall portion 3a of the shell 3, 
this chamber forming member 1 7 is fixed to the shell 3. 

55 in the same Figure, reference numeral 3c indicates the 
caulking portion. A space on the side of the inner pe- 
riphery of the inner cylindrical portion 1 7a acts as a com- 
municating portion 21 which communicates between 
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the pressure flow-in chamber 9 and the fluid Inlet 15. 
[0038] The chamber 1 8 is formed as an annular space 
defined by the outer cylindrical portion 1 7c and the outer 
flat portion 1 7d of the chamber forming member 1 7 and 
the end wall portion 3a of the shell 3, and its volume is 
set to, for example, about 1 0 cc. 
[0039] The constriction 1 9 is provided in the inner face 
of the end wall portion 3a of the shell 3 in the form of a 
groove or notch so as to secure communication be- 
tween the fluid inlet 15 and the chamber 18 and a pre- 
determined numberthereof are provided radially (for ex- 
ample, distributed equally in four directions). 
[0040] The elastic seal 20 is composed of a lip-iike 
inner peripheral seal 22 and an outer peripheral seal 23, 
formed of predetermined rubber-like elastic rriaterial 
and both seals 22, 23 are constructed in the following 
way. 

[0041] First, the inner peripheral seal 22 is bonded by 
an annular space 1 7e, surrounded by inner faces of the 
inner cylindrical portion 17a, the inner flat portion 17b 
and the outer cylindrical portion 17c of the chamber 
forming member 17 and has a double-structure lip end 
22a which the end member 7 of the operating member 
5 contacts or leaves when it is operated. 
[0042] The outer peripheral seal 23 is bonded by vul- 
canization to an end face of the outer flat portion 1 7 on 
the side of the end member 7 of the chamber forming 
member 1 7 and has a triple structure lip end 23a which 
the end member 7 of the operating member 5 contacts 
or leaves when it is operated. 

[0043] Film portion 24 is bonded by vulcanization on 
the end face on the side of the end member 7 of the 
outer flat portion 1 7d, the outer peripheral face and the 
end face on the side of the end wall portion 3a as part 
of the outer peripheral seal 23, so that this film portion 
24 seals the space between the chamber forming mem- 
ber 17 and the shell 3. 

[0044] If pressure fluid with vibration on the system 
side flows into the accumulator having the above de- 
scribed structure, when this fluid or its pressure passes 
or propagates through the constriction 19, vibration en- 
ergy is converted to loss energy due to contracted flow/ 
throttling. Further when fluid reaches the chamber 18, it 
is used and consumed as dynamic loss. Therefore, vi- 
bration such as the aforementioned noise can be sup- 
pressed by the vibration damping action by the chamber 
18 and the constriction 19. 

[0045] The chamber 1 8 and the constriction 1 9 are not 
the operating members 5 unlike in the aforementioned 
conventional technology and are provided between the 
chamber forming member 1 7 fixed Inside the shell 3 of 
the housing 2 and the end wall portion 3a of the shell 3. 
Therefore, a bellows 6 having as large a volume as in 
the conventional technology does not need to be used. 
To define the shell 18, the entire inner diameter of the 
shell 3 can be used as shown in the Figure and thus, 
the heights of the shell 3 and the housing 2 can be sup- 
pressed to relatively small ones. For the reason, the en- 



tire accumulator 1 can be formed smaller than in the 
conventional technology. 

[0046] Further, the chamber forming member 17 is 
fixed to the shell 3 of the housing 2 not by welding but 
5 by caulking unlike in the conventional technology. Thus, 
the welded portions in the accumulator 1 do not increase 
although the accumulator 1 is provided additionally with 
the chamber forming member 17. Thus, the accumula- 
tor 1 can be manufactured more easily than in the con- 
10 ventional technology. 

[0047] Because the elastic seal 20 which the operat- 
ing member 5 contacts or leaves when it is operated is 
provided on the chamber forming member 17, even if 
the pressure in the pressure flow-in chamber 9 or the 
'5 pressure on the system side drops below a charged gas 
pressure when the accumulator 1 is actuated, the pres- 
sure of the pressure flow-in chamber 9 can be main- 
tained over a predetermined value by the sealing action 
of the elastic seal 17. Thus, the bellows 6 can be pre- 
vented from being expanded or damaged due to a dif- 
ference in pressure between the inside and the outside. 
The elastic seal 20 ensures high safety and reliability 
because it is composed of the inner peripheral seal and 
the outer peripheral seal so that a double structure is 
formed. Further, because this elastic seal 20 is formed 
integrally with the chamber forming member 1 7 by vul- 
canization, the chamber forming member 17 and the 
elastic seal 20 can be handled as a single component. 
[0048] According to the present invention, the fixing 
means forfixing the chamber forming member 17 to the 
housing 2 is not restricted to the above-described caulk- 
ing, but other non-welding means such as fitting, press 
fitting may be employed or it is permissible to combine 
these methods. Fig. 3 shows its example, in which the 
fixing structure is constructed as follows. 

Second embodiment 

[0049] A third cylindrical portion 1 7f is formed integral- 
ly on an outer peripheral end portion of the outer flat 
portion 17d of the chamber forming member 17 of the 
first embodiment such that it is directed toward the end 
wall portion 3a. The chamber forming member 17 is 
press-fit through this third cylindrical portion 1 7f against 
the end wail portion 3a of the shell 3 of the housing 2 
and caulked by the shell 3. The inner peripheral seal 22 
and the outer peripheral seal 23 are made continuous 
by the film portion 25 formed integrally between the both 
seals 22 and 23. According to this embodiment, be- 
cause the outer peripheral portion of the chamber form- 
ing member 17 is positioned and held with respect to 
the shell 3 by the third cylindrical portion 17f, the step 
portion 3b does not need to be provided in the end wall 
portion 3a of the shell 3 unlike in the first embodiment. 

Third embodiment 

[0050] Fig. 4 shows the section of an accumulator 1 
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according to the third embodiment of the present inven- 
tion and Fig. 5 shows an enlargement diagram of its ma- 
jor components. 

[0051] The accumulator 1 of this embodiment is a me- 
tallic bellows type accumulator, which has the following 
structure. 

[0052] First, a housing 2 is provided by fixing (weld- 
ing) a lid member (called gas end cover also) 4 to the 
open end portion 3a of a bottomed cylindrical shell 3 and 
further fixing a port member (called oil port also) 31 to 
the center of the flat face of the end wall portion 3a of 
the shell. An operating member 5 composed of a bel- 
lows holder 32, a bellows 6 and an end member (called 
bellows cap also) 7 is accommodated within this hous- 
ing 2. 

[0053] The bellows holder 32 is fixed (welded) to inner 
faces of the shell 3 and the lid member 4 and an end 
portion of the bellows 6 is fixed (welded) to the bellows 
holder 32 while the other end thereof is fixed (welded) 
to the end member 7. Consequently, the interior of the 
housing 2 is partitioned by the bellows holder 32, the 
bellows 6 and the end member 7 to a pressure sealing 
chamber (called gas chamber also) 8 which is formed 
inside the bellows holder 32, the bellows 6 and the end 
member 7, and a pressure flow-in chamber (called liquid 
chamber or hydraulic chamber also) 9 outside those 
components. 

[0054] Although an electro-deposited bellows, a 
molded bellows or a metallic bellows such as a welded 
bellows is employed as the bellows 7, it is permissible 
to use a bellows made of other materials depending on 
the specification and application purpose of the accu- 
mulator 1. Further, the end member 7 may be formed 
integrally with the bellows 6. 

[0055] The lid member 4 which constitutes part of the 
aforementioned housing 2 is provided with a pressure 
supply port 10 for supplying gas into the pressure seal- 
ing chamber 8, and a plug member (called gas plug also) 
1 1 for closing this supply port 1 0 Is attached to this sup- 
ply port 10 and this plug member is covered with a hex- 
agon nut 12. For the reason, before the plug member 
11 and the hexagon nut 12 are fixed, gas of a predeter- 
mined pressure Is supplied into the sealing chamber 8 
through the supply port 1 0 and after the gas is supplied, 
the plug member 11 and the hexagon nut 12 are fixed 
(welded), so that gas of the predetermined pressure is 
charged In the sealing chamber 8. As for the kind of the 
charged gas, nitrogen gas or the like is preferable. 
[0056] A port member 31 , which constitutes part of the 
housing 2 is provided with a cylindrical mounting portion 
13 having a thread portion 14 for connecting the accu- 
mulator 1 to a pressure pipe or the like of a hydraulic 
system side (not shown). This mounting portion 13 has 
a fluid inlet (called pressure introduction port or fluid 
passage also) 15 for introducing pressure fluid (brake 
fluid) on the system side into the pressure flow-in cham- 
ber 9. Therefore, the actuator 1 is connected to the sys- 
tem side through the mounting portion 13, so that the 
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pressure on the system side is introduced from the flow- 
in port 15 into the flow-in chamber 9. Further, an annular 
sliding member (called vibration damping ring also) 16 
is mounted on the outer peripheral side of the other end 

s portion of the bellows 6 fixed to the end member 7 or 
the outer peripheral side of the end member 7. 
[0057] When the end member 7 moves while the bel- 
lows 6 is expanded or contracted, this sliding member 
16 slides on the inner peripheral face of the shell 3 

10 through its outer peripheral portion. Thus, a guide by 
sliding of this sliding member 1 6 moves the end member 
7 in parallel to the inner peripheral face of the shell 3 so 
that the bellows 6 is expanded or contracted in parallel 
to the inner peripheral face of the shell 3. This prevents 

*5 the end member 7 or the bellows 6 from being caught 
by the inner peripheral face of the shell 3. In the mean- 
time, this sliding member 1 6 has a pressure communi- 
cating portion (not shown), which prevents the pressure 
flow-in chamber 9 from being separated into a space 9a 

20 on the side of an outer periphery of the bellows 6 and a 
space 9b below the end member 9a in the same Figure 
by the sliding member 1 6. 

[0058] The chamber forming member (called seal 
plate also) 17 is fixed on the inner sides of the end wall 

25 portion 3a of the shell 3 and the port member 31 inside 
the housing 2 and a chamber 18 and a constriction 
(called nozzle or orifice also) 1 9 are provided between 
the chamber forming member 17, the end wall portion 
3a of the shell 3 and the port member 31 . 

30 [0059] The chamber forming member 1 7 is provided 
with an elastic seal (called first elastic seal) 20 which 
the end member 7 of the operating member 5 contacts 
or leaves. Likewise, the chamber forming member 1 7 is 
also provided with a second elastic seal 33, which seals 

35 the space between the chamber forming member 17 
and the shell 3. 

[0060] The chamber forming member 1 7 is formed of 
a predetermined metal to an annular shape and com- 
posed of an inner cylindrical portion 17a, an inner flat 

40 portion 17b which is formed integrally from an end por- 
tion of this inner cylindrical portion 17a on the side of 
the end wall portion 3a, an outer cylindrical portion 17c 
which is formed integrally from an outer peripheral end 
portion of the inner flat portion 1 7b toward the end mem- 

45 ber 7, an annular outer flat portion 1 7d which is formed 
integrally from an end portion of the outer cylindrical por- 
tion 1 7c on the side of the end member 7 outward In the 
diameter direction and a third cylindrical portion 17f 
which is formed integrally from an outer peripheral end 

50 portion of the outer flat portion 1 7d toward the end wall 
portion 3a. This chamber forming member 17 is fixed to 
the shell 3 such that the bottom face of the inner flat 
portion 17b and the bottom end face of the third cylin- 
drical portion 17f are made in contact with inner faces 

55 of the port member 31 and the end wall portion 3a. 
[0061] The fixing structure will be described later. A 
space on the side of the inner periphery of the inner cy- 
lindrical portion 1 7a acts as a communicating portion 21 
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which communicates between the pressure flow-in 
chamber 9 and the fluid inlet 15. 
[0062] The chamber 1 8 is formed as an annular space 
defined by the outer cylindrical portion 1 7c, the outer flat 
portion 17d and the third cylindrical portion 17f of the 
chamber forming member 1 7, the end wall portion 3a of 
the shell 3 and the port member 31. 
[0063] The constriction 1 9 is provided in the Inner face 
of the port member 31 in the form of a groove or notch 
so as to secure communication between the fluid inlet 
1 5 and the chamber 1 8 and a predetermined number 
thereof are provided radially (for example, distributed 
equally in four directions). 

[0064] The elastic seal 20 is composed of a lip-like 
inner peripheral seal (called first seal also) 22 and an 
outer peripheral seal (called second seal also) 23, 
formed of predetermined rubber-like elastic material 
and both seals 22, 23 are constructed in the following 
way. 

[0065] First, the inner peripheral seal 22 is bonded by 
vulcanization to inner faces of the annular space 17e 
surrounded by the inner cylindrical portion 17a, the inner 
flat portion 17b and the outer cylindrical portion 17c of 
the chamber forming member 17 and has a double- 
structure lip end 22a which the end member 7 of the 
operating member 5 contacts or leaves when it is oper- 
ated. 

[0066] The outer peripheral seal 23 is bonded by vul- 
canization to an end face of the outer flat portion 1 7 on 
the side of the end member 7 of the chamber forming 
member 1 7 and has a double structure lip end 23a which 
the end member 7 of the operating member 5 contacts 
or leaves when it is operated. 
[0067] The second elastic seal 33 is composed of 
combination of a lip-like third seal 34 and fourth seal 
(called outer peripheral rubber portion also) 35 formed 
of a predetermined rubber-like elastic material and both 
seals 34, 35 are constructed in the following way. 
[0068] The third seal 34 is bonded by vulcanization 
on an outer peripheral edge of an end face on the side 
of the end member 7 of the outer flat portion 1 7d of the 
chamber forming member 17 and has a lip end which 
always makes contact with an inner face of a peripheral 
wall portion 3d of the shell 3. 

[0069] The fourth seal 35 is bonded by vulcanization 
on the outer peripheral face of the third cylindrical por- 
tion 17f of the chamber forming member 17 and has a 
lip end which always makes contact with the Inner face 
of the peripheral wall portion 3d of the shell 3. 
[0070] In the elastic seal 20 and the second elastic 
seal 33, the inner peripheral seal 22 and the outer pe- 
ripheral seal 23 are formed integrally through the film 
portion 25, and the outer peripheral seal 23 and the third 
seal 34 are formed integrally through the film portion 36. 
Further, the third seal 34 and the fourth seal 35 are also 
formed Integrally through the film portion 37, Thus, all 
of the inner peripheral seal 22, the outer peripheral seal 
23, the third seal 34 and the fourth seal 35 are formed 



integrally, so that the elastic seal 20 and the second 
elastic seal 33 are also formed integrally. 
[0071] When the chamber forming member 17 on 
which the elastic seal 20 and the second elastic seal 33 
5 are bonded by vulcanization is pressed into the shell 3, 
the chamber forming member 17 is fixed to the inner 
face of the shell 3 by a pressed distance produced by 
compressing the fourth seal 35 of the second elastic 
seal 33 bonded by vulcanization to the outer peripheral 

io face of the third cylindrical portion 17f in the diameter 
direction. By forming a convex loosening stopper en- 
gaging portion 3e at the middle portion between the third 
seal 34 and the fourth seal 35 on the inner peripheral 
face of the peripheral wall portion 3d of the shell 3 before 

is press-in, the fourth seal rides over this loosening stop- 
per engaging portion 3e upon the press-in, so that the 
fourth seal 35 engages this loosening stopper engaging 
portion 3e after the press-in, thereby fixing the chamber 
forming member 1 7 to the shell 3 so as to prohibit from 

20 loosening. 

[0072] The convex loosening stopper engaging por- 
tion 3e is formed by deforming the peripheral wall por- 
tion 3d of the shell 3 partially in the diameter direction 
to make a concave portion 3f in the outer peripheral face 

25 and preferably, the size (depth) of the concave portion 
3f is 0.2 - 0.5 mm. If the shell 3 is drawn by transfer, the 
concave portion 3f is formed in the shell 3 at the final of 
this transfer. 

[0073] This convex loosening stopper engaging por- 
30 tion 3e may be formed after the chamber forming mem- 
ber 17 is pressed in. 

[0074] If pressure fluid with vibration on the system 
side flows into the accumulator having the above de- 
scribed structure, when this fluid or its pressure passes 

35 or propagates through the constriction 1 9, vibration en- 
ergy is converted to loss energy due to contracted flow/ 
throttling. Further, when fluid reaches the chamber 18, 
it is used and consumed as dynamic loss. Therefore, 
vibration such as the aforementioned noise can be sup- 

40 pressed by the vibration damping action by the chamber 
18 and the constriction 19. Further, because the cham- 
ber 1 8 and the constriction 1 9 are formed not in the op- 
erating member 5 unlike in the conventional technology 
but among the chamber forming member 1 7 fixed inside 

45 the shell 3 and the port member 31 of the housing 2, the 
end wall portion 3a of the shell 3 and the port member 
31 , a bellows 6 having as large a volume as.the conven- 
tional technology does not need to be used. To define 
the shell 18, the entire inner diameter of the shell 3 can 

so be used as shown in the Figure and thus, the heights of 
the shell 3 and the housing 2 can be suppressed to rel- 
atively small ones. For the reason, the entire accumu- 
lator 1 can be formed smaller than in the conventional 
technology. 

55 [0075]. Further, the chamber forming member 17 is 
fixed to the shell 3 of the housing 2 not by welding but 
by press-in and engagement with the loosening stopper 
portion 3e unlike in the conventional technology. Thus, 
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the welded portions in the accumulator 1 do not increase 
although the accumulator 1 is provided additionally with 
the chamber forming member 17. Thus, the accumula- 
tor 1 can be manufactured more easily than in the con- 
ventional technology. 

[0076] Because the elastic seal 20 which the operat- 
ing member 5 contacts or leaves upon its operation is 
provided on the chamber forming member 17, even if 
the pressure in the pressure flow-in chamber 9 or the 
pressure on the system side drops below the charged 
gas pressure when the accumulator 1 is actuated, the 
pressure of the pressure flow-in chamber 9 can be main- 
tained over a predetermined value by the sealing action 
of the elastic seal 1 7. Thus, the bellows 6 can be pre- 
vented from being expanded or damaged due to a dif- 
ference in pressure between the inside and the outside. 
The elastic seal 20 ensures high safety and reliability 
because it is composed of the inner peripheral seal and 
the outer peripheral seal so that a double structure is 
formed. Further, because this elastic seal 20 is formed 
Integrally with the chamber forming member 17 by vul- 
canization, the chamber forming member 17 and the 
elastic seal 20 can be handled as a single component. 
[0077] The fixing method for the chamber forming 
member 1 7 to the housing 2 according to present inven- 
tion is not restricted to the above-described press-fitting 
and engagement with the loosening stopper engaging 
portion 3e and may be of the following style. Further it 
may be a combination of these methods. 
[0078] Figs. 6 and 7 show fixing structures which will 
be described below as examples. 

Fourth embodiment 

[0079] In the accumulatorshown in Fig. 6, by caulking 
an intermediate portion of the peripheral wall portion 3d 
of the shell 3 between the third seal 34 and the fourth 
seal 35 after the chamber forming member 1 7 is press- 
fit to the shell 3, the convex loosening stopper engaging 
portion 3e is formed, so that the chamber forming mem- 
ber 17 is fixed to the shell 3 thereby prohibiting from 
loosening. 

Fifth embodiment 

[0080] In the accumulator shown in Fig. 7, a step por- 
tion 3g is provided preliminarily at the intermediate por- 
tion of the inner peripheral face of the peripheral wail 
portion 3d of the shell 3 between the third seal 34 and 
the fourth seal 35. After the chamber forming member 
1 7 is press-fit to the shell 3, a stopper ring 38 is fixed to 
this step portion 3g by fitting or the like so that the cham- 
ber forming member 17 is fixed to. the shell 3, thereby 
prohibiting from loosening. 

Sixth embodiment 

[0081] Fig. 8 shows a section of the accumulator 1 



according to the sixth embodiment of the present inven- 
tion and Fig. 9 shows an enlarged diagram of its major 
components. 

[0082] The accumulator 1 of this embodiment is a me- 
5 tallic bellows type accumulator and has the following 
structure. 

[0083] First, a lid member (called gas end cover or up- 
per shell also) 4 is fixed to an open end portion (top end 
portion in the same Figure) of a bottomed cylindrical 

10 shell (called lower shell also) (by carbon dioxide laser 
welding or electron beam welding) and a port member 
(called oil port or poppet) 31 is fixed to the center of a 
flat face of the end wall portion 3a of the shell 3 (by TIG 
welding or plasma welding), so that the housing 2 is 

15 formed of these components. This housing 2 accommo- 
dates the operating member 5 composed of the bellows 
holder (called holder also) 32, the bellows 6, the end 
member (called bellows cap also) 7 and a spacer 39. 
[0084] The bellows holder 32 is fixed to inner faces of 

20 the shell 3 and the lid member 4 (by carbo n dioxide laser 
welding or electron beam welding) and an end portion 
of the bellows 6 is fixed to the bellows holder 32 (by TIG 
welding) while the other end thereof is fixed to the end 
member 7 (by TIG welding). Consequently, the interior 

25 of the housing 2 is partitioned by a bellow assembly 
composed of the bellows holder 32, the bellows 6 and 
the end member 7 to the pressure sealing chamber 
(called gas chamber also, gas volume: for example 1 20 
cm 3 ) 8 inside these components and the pressure flow- 

30 in chamber (called liquid chamber or hydraulic chamber 
also, zero-down charged fluid: for example, 50 cc) 9 out- 
side these components. Preferably, these three compo- 
nents, namely, the bellows holder 32, the shell 3 and the 
lid member 4 (bellows assembly) are not welded sepa- 

35 rately, but assembled together at the same time by laser 
welding or beam welding (EBW). 
[0085] Although an electro-deposited bellows, a 
molded bellows or a metallic bellows such as a welded 
bellows is employed as the bellows 7, it is permissible 

40 to use a bellows made of other materials depending on 
the specification and application purpose of the accu- 
mulator 1 . Further, the end member 7 may be formed 
Integrally with the bellows 6. 

[0086] The lid member 4 which constitutes part of the 
45 aforementioned housing 2 is provided with a pressure 
supply port 1 0 for supplying gas into the pressure seal- 
ing chamber 8 , and a plug member (called gas plug also) 
11 for closing this supply port 1 0 is attached to this sup- 
ply port 1 0 and this plug member is covered with a hex- 
50 agon nut 12. For the reason, before the plug member 
11 and the hexagon nut 12 are fixed, gas under a pre- 
determined pressure is supplied into the sealing cham- 
ber 8 through the supply port 10 and after the gas is 
supplied, the plug member 11 and the hexagon nut 12 
55 are fixed (by projection welding), so that gas of the pre- 
determined pressure is charged in the sealing chamber 
8. As forthe kind of the charged gas, preferably, nitrogen 
gas or the like is employed. 
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[0087] The port member 31 which constitutes part of 
the housing 2 is provided with a cylindrical mounting por- 
tion 13 having a thread portion 14 for connecting the ac- 
cumulator 1 to a pressure pipe or the like of a hydraulic 
system side (not shown). This mounting portion 13 has 
a fluid inlet (called pressure introduction port or fluid 
passage also) 15 for introducing pressure fluid (brake 
fluid) on the system side into the pressure flow-in cham- 
ber 9. Therefore, the accumulator 1 Is connected to the 
system side through the mounting portion 13, so that 
pressure on the system side is introduced from the flow- 
in port 15 into the flow-in chamber 9. 
[0088] Further, an annular sliding member (called vi- 
bration damping ring also) 16 is mounted on the outer 
peripheral side of the other end portion of the bellows 6 
fixed to the end member 7 or the outer peripheral side 
of the end member 7. 

[0089] When the end member 7 moves while the bel- 
lows 6 is expanded or contracted, this sliding member 
16 slides on the inner peripheral face of the shell 3 
through its outer peripheral portion. Thus, a guide by 
sliding of this sliding member 1 6 moves the end member 
7 in parallel to the Inner peripheral face of the shell 3 so 
that the bellows 6 is expanded or contracted in parallel 
to the inner peripheral face of the shell 3. This prevents 
the end member 7 or the bellows 6 from being caught 
by the inner peripheral face of the shell 3. In the mean- 
time, this sliding member 16 has a pressure communi- 
cating portion (not shown), which prevents the pressure 
flow-In chamber 9 from being separated Into a space 9a 
on the side of an outer periphery of the bellows 6 and a 
space 9b below the end member 9a in the same Figure 
by the sliding member 1 6. 

[0090] The chamber forming member (called seal 
plate also) 17 is fixed on the inner side of the end wall 
portion 3a of the shell 3 and the port member 31 inside 
the housing 2 and a chamber 18 and a constriction 
(called nozzle or orifice also) 1 9 are provided among the 
chamber forming member 1 7, the end wall portion 3a of 
the shell 3 and the port member 31 . 
[0091] The chamber forming member 17 is provided 
with an elastic seal (called first elastic seal) 20 which 
the end member 7 of the operating member 5 contacts 
or leaves and the chamber forming member 1 7 is pro- 
vided with the second elastic seal 33 which seals the 
space between the chamber forming member 17 and 
the shell 3. 

[0092] The chamber forming member 1 7 Is formed of 
a predetermined metal to an annular shape and com- 
posed of an inner cylindrical portion 1 7a, an inner flat 
portion 17b which is formed integrally from an end por- 
tion of this inner cylindrical portion 17a on the side of 
the end wall portion 3a, an outer cylindrical portion 17c 
which is formed integrally from an outer peripheral end 
portion of the Inner flat portion 1 7b toward the end mem- 
ber 7, an annular outer flat portion 1 7d which is formed 
integrally from an end portion of the outer cylindrical por- 
tion 1 7c on the side of the end member 7 outward In the 



diameter direction and a third cylindrical portion 17f 
which is formed integrally from an outer peripheral end 
portion of the outer flat portion 17d toward the end wall 
portion 3a. This chamber forming member 17 is fixed to 
5 the shell 3 such that the bottom face of the inner flat 
portion 17b and the bottom end face of the third cylin- 
drical portion 17f are made in contact with inner faces 
of the port member 31 and the end wall portion 3a. 
[0093] The fixing structure will be described later. A 

10 space on the side of the inner periphery of the inner cy- 
lindrical portion 1 7a acts as a communicating portion 21 
which communicates between the pressure flow-in 
chamber 9 and the fluid inlet 1 5. 
[0094] The chamber 1 8 is formed as an annular space 

15 defined by the outer cylindrical portion 1 7c, the outer flat 
portion 17d and the third cylindrical portion 17f of the 
chamber forming member 1 7, the end wall portion 3a of 
the shell 3 and the port member 31 (chamber volume: 
for example, 8 cc). 

20 [0095] The constriction 1 9 is provided in the innerface 
of the port member 31 in the form of a groove or notch 
so as to secure communication between the fluid inlet 
15 and the chamber 18 and a predetermined number 
thereof are provided radially (for example, distributed 

25 equally in four directions, width: 3 mm, depth: 1 .5 mm). 
[0096] The elastic seal 20 is composed of a lip-like 
inner peripheral seal (called first seal also) 22 and an 
outer peripheral seal (called second seal also) 23, 
formed of predetermined rubber-like elastic material 

30 and both seals 22, 23 are constructed In the following 
way. 

[0097] First, the inner peripheral seal 22 is bonded by 
vulcanization to inner faces of the annular space 1 7e 
surrounded by the inner cylindrical portion 1 7a, the inner 
35 fiat portion 17b and the outer cylindrical portion 17c of 
the chamber forming member 17 and has a double- 
structure lip end 22a which the end member 7 of the 
operating member 5 contacts or leaves when it is oper- 
ated. 

40 [0098] The outer peripheral seal 23 is bonded by vul- 
canization to an end face of the outer flat portion 1 7 on 
the side of the end member 7 of the chamber forming 
member 1 7 and has a double structure lip end 23a which 
the end member 7 of the operating member 5 contacts 

45 or leaves when it is operated. 

[0099] The second elastic seal 33 is composed of 
combination of a lip-like third seal 34 and fourth seal 
(called outer peripheral rubber portion also) 35 formed 
of a predetermined rubber-like elastic material and both 

so seals 34, 35 are constructed in the following way. 

[0100] The third seal 34 is bonded by vulcanization 
on an outer peripheral edge of an end face on the side 
of the end member 7 of the outer flat portion 1 7d of the 
chamber forming member 17 and has a lip end which 

55 always makes contact with an inner face of a peripheral 
wall portion 3d of the shell 3. 

[0101] The fourth seal 35 is bonded by vulcanization 
on the outer peripheral face of the third cylindrical por- 
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tion 17f of the chamber forming member 17 and has a 
lip end which always makes contact with the inner face 
of the peripheral wall portion 3d of the shell 3. 
[0102] In the elastic seal 20 and the second elastic 
seal 33, the inner peripheral seal 22 and the outer pe- 5 
riphera! seal 23 are formed integrally through the film 
portion 25, and the outer peripheral seal 23 and the third 
seal 34 are formed integrally through the film portion 36. 
Further, the third seal 34 and the fourth seal 35 are also 
formed integrally through the film portion 37. Thus, all 10 
of the inner peripheral seal 22, the outer peripheral seal 
23, the third seal 34 and the fourth seal 35 are formed 
integrally, so that the elastic seal 20 and the second 
elastic seal 33 are also formed integrally. 
[0103] The chamber forming member 1 7 on which the 15 
elastic seal 20 and the second elastic seal 33 are bond- 
ed by vulcanization are pressed into the inside of the 
shell 3. The chamber forming member 1 7 is fixed to the 
inside of the peripheral wall portion 3d of the shell 3 by 
a pressed distance produced by compressing the fourth 20 
seal 35 of the second elastic seal 33 bonded by vulcan- 
ization to the outer peripheral face of the third cylindrical 
portion 17f in the diameter direction. Further, the follow- 
ing fixing structure is provided to prevent the chamber 
forming member 1 7 after fixed from floating from the end 25 
wall portion 3a of the shell 3 and the port member 31 
because of a differential pressure produced in the con- 
striction 19. 

[01 04] That is, a cylindrical insertion fixing portion 40, 
which is to be inserted along the inner periphery of the 30 
inner cylindrical portion 17a of the chamber forming 
member 1 7, is formed integrally on a top face of the port 
member 31 of the housing 2 such that it faces upward. 
The inner cylindrical portion 1 7a of the chamber forming 
member 1 7 Is fit to the outer periphery of this cylindrical 35 
insertion fixing portion 40 over a predetermined fitting 
distance. Although this fitting is performed relatively 
strong between one and another metals, it may be rein- 
forced by caulking to expand the tube as required. 
[0105] The cylindrical insertion fixing portion 40 has a 40 
notch communicating portion 41 for securing communi- 
cation between the a space produced by the inner pe- 
riphery and each constriction 1 9 to match the allocation 
of each constriction 1 9 (for example, distributed equally 
in four directions). Thus, the top end portion of the cy- 45 
lindrical insertion fixing portion 40 is divided in the cir- 
cumferential direction by notch communicating portions 
41 and deforming each divided piece plastically outward 
in the diameter direction as if it is pressed upward after 
the fitting enables the fitting force to be increased. so 
[0106] If pressure fluid with vibration on the system 
side flows Into the accumulator having the above de- 
scribed structure, when this fluid or its pressure passes 
or propagates through the constriction 19, vibration en- 
ergy is converted to loss energy due to contracted flow/ 55 
throttling. Further, when fluid reaches the chamber 18, 
it is used and consumed as dynamic loss. Therefore, 
vibration such as the aforementioned noise can be sup- 



pressed by the vibration damping action by the chamber 
1 8 and the constriction 1 9. 

[01 07] The chamber 1 8 and the constriction 1 9 are not 
the operating members 5 unlike in the aforementioned, 
conventional technology and are provided between the 
chamber forming member 17 fixed Inside the shell 3 of 
the housing 2 and the end wall portion 3a of the shell 3. 
Therefore, a bellows 6 having as large a volume as in 
the conventional technology does not need to be used. 
To define the shell 18, the entire inner diameter of the 
shell 3 can be used as shown in the Figure and thus, 
the heights of the shell 3 and the housing 2 can be sup- 
pressed to relatively small ones. For the reason, the en- 
tire accumulator 1 can be formed smaller than in the 
conventional technology. 

[0108] Further, the chamber forming member 17 is 
fixed to the shell 3 of the housing 2 not by welding but 
by caulking unlike In the conventional technology. Thus, 
the welded portions In the accumulator 1 do not increase 
although the accumulator 1 is provided additionally with 
the chamber forming member 17. Thus, the accumula- 
tor 1 can be manufactured more easily than in the con- 
ventional technology. 

[0109] Because the elastic seal 20 which the operat- 
ing member 5 contacts or leaves when it is operated is 
provided on the chamber forming member .17, even if 
the pressure in the pressure flow-in chamber 9 or the 
pressure on the system side drops below a charged gas 
pressure when the accumulator 1 is actuated, the pres- 
sure of the pressure flow-In chamber 9 can be main- 
tained over a predetermined value by the sealing action 
of the elastic seal 17. Thus, the bellows 6 can be pre- 
vented from being expanded or damaged due to a dif- 
ference in pressure between the inside and the outside 
(if a pressure within the pressure flow-in chamber 9 . 
drops, the operating member 5 is operated, so that the 
end member 7 makes a firm contact with the inner pe- 
ripheral seal 22 and the outer peripheral seal 23 thereby 
sealing each portion. Consequently, the pressure flow- 
in chamber 9 and the pressure sealing chamber 8, which 
are formed by partitioning to the inside and outside 
chambers by outer peripheral seal 23 are balanced, 
thereby protecting the bellows 6 from being damaged). 
The elastic seal 20 ensures high safety and reliability 
because it is composed of the inner peripheral seal and 
the outer peripheral seal so that a double structure is 
formed. Further, because this elastic seal 20 is formed 
integrally with the chamber forming member 17 by vul- 
canization, the chamber forming member 17 and the 
elastic seal 20 can be handled as a single component. 
[0110] Because such three components as the shell 
3 which forms the housing 2, the end member 4 and the 
bellows holder 32 which holds the bellows 6 are assem- 
bled together by welding, the welding operation can be 
achieved all at once, thereby leading to facilitation of the 
assembly work. 

[0111] The cylindrical Insertion fixing portion 40 and 
its fixing structure may be as follows. 



10 



19 



EP 1 308 634 A1 



20 



Seventh embodiment 

[01 12] As shown in Fig. 1 0, a protrusion 42 is provid- 
ed on an outer peripheral face of a front end portion (top 
end portion) of the cylindrical Insertion fixing portion 40 5 
in the diameter direction. Then, the chamber forming 
member 1 7 Is protected from loosening by pressing this 
protrusion 42 against an inner peripheral face of the in- 
ner cylindrical portion 17a of the chamber forming mem- 
ber 1 7 as shown in Fig. 11. 10 

Eighth embodiment 

[0113] As shown in Fig. 12, a wedge-like hook 43 is 
provided on an outer peripheral face of a front end por- « 
tion (top end portion) of the cylindrical insertion fixing 
portion 40 such that It. Is projected outward In the diam- 
eter direction. Then, the chamber forming member 1 7 
is protected from loosening by pressing this wedge-like 
hook 43 against an Inner peripheral face of the inner cy- 20 
lindrical portion 1 7a of the chamber forming member 1 7. 

Ninth embodiment 

[01 14] As shown in Fig. 1 4, the protrusion or wedge- 25 
like hook (wedge-like hook 43 in the same Figure) is pro- 
vided on the outer peripheral face of this cylindrical in- 
sertion fixing portion 40 such that it is projected outward 
in the diameter direction and a step-like engaging por- 
tion 44 is provided in the inner peripheral face of the 30 
inner cylindrical portion 17a of the chamber forming 
member 17. 

[0115] Consequently, the chamber forming member 
17 is protected from loosening by engaging the protru- 
sion or wedge-like hook 43 with the step-like engaging 35 
portion 44. 

Tenth embodiment 

[0116] As shown in Fig. 15, the front end portion (top 40 
end portion) of the cylindrical insertion fixing portion 40 
is formed higher than the front end portion (top end por- 
tion) of the inner cylindrical portion 1 7a of the chamber 
forming member 17 and further, the protrusion or 
wedge-like hook (wedge-like hook 43 in the same Fig- 45 
ure) is provided on the outer peripheral face of this cy- 
lindrical insertion fixing portion 40 such that it is project- 
ed outward in the diameter direction. Consequently, the 
chamber forming member 1 7 is protected from loosen- 
ing by engaging the protrusion or wedge-like hook 43 so 
with the front end portion of the inner cylindrical portion 
17a. 

Eleventh embodiment 

55 

[01 17] As shown in Fig. 1 6A, the front end portion (top 
end portion) of the cylindrical insertion fixing portion 40 
is formed higher than the front end portion (top end por- 



tion) of the inner cylindrical portion 1 7a of the chamber 
forming member 1 7. 

[0118] Then, the chamber forming member 17 is fit 
Into an outer periphery of the insertion fixing portion 40 
and after it is inserted, a front end portion 40a of the 
insertion fixing portion 40 is bent outward in the diameter 
direction as shown in Fig. 16B so as to press the inner 
cylindrical portion 17a of the chamber forming member 
17, thereby protecting the chamber forming member 
from loosening. Other deforming method such as caulk- 
ing, crushing is permitted instead of bending and the in- 
itial inserting condition may be a loose fitting condition. 
The feature of this proposal exist In a structure for pro- 
tecting the seal plate 1 7 from loosening by bending the 
top end face of the oil port 31 (bending part of a front 
end (top portion) of the oil port 31 ) and pressing the seal 
plate 1 7 from above in order to prevent the seal plate 
1 7 from loosening upward due to a differential pressure 
and vibration. Its loosening stopper portion is provided 
when the oil plate 31 is manufactured by cold forging, 
and consequently, loosening stoppage effect is 
achieved without increasing the quantity of necessary 
components. 

[01 19] As regards the sixth embodiment to the elev- 
enth embodiment, the details of respective components 
are as follows. 

(1) Shell 3: High tension drawn material, drawing 
example of material: SPFH-590 

(2) Lid member 4: High tension drawn material, 
drawing example of material: SPFH-590 

(3) Plug member 11: Cold rolled material, drawing 
example of material: SPCE, SPCC 

(4) Bellows assembly 

Metallic bellows 6: Example of material: SUS 
Bellows holder 32: Example of material: SUS 
End member 7: Example of material: SUS 

These components are integrated by welding. 

(5) Port member 31 : Cold forged product 

Example of material: S15C 

(6) Application 

Adopted for automobile brake system, suspen- 
sion system, 

compensation for system pump capacity, 
damping of pulse 

(7) Example of operation 

N 2 gas: pilot pressure 100 kg/cm 3 

Operating pressure: oil pressure 1 50 to 200 kg/ 

cm 3 
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EFFECT OF THE PRESENT INVENTION 

[0120] The present Invention exerts the following ef- 
fects. 

[01 21] Because the accumulator 1 according to claim 5 
1 of the present invention having the above-described 
structure has the chamber and the constriction within its 
housing, the aforementioned hydraulic noise can be 
suppressed by this chamber, constriction and vibration 
damping action. Further, because this chamber and to 
constriction are not operating members unlike in the 
conventional technology but exist between the chamber 
forming member fixed inside the housing and the end 
wall portion of the housing provided with the fluid inlet, 
a bellows having as large a volume as in the conven- is 
tional technology does not need to be employed. There- 
fore, the accumulator can be formed smaller. Addition- 
ally, because in the accumulator according to claim 2 of 
the present invention, the chamber forming member is 
fixed to the housing not by welding unlike in the conven- 20 
tional technology but by non-welding means such as fit- 
ting, press-fitting, caulking, the quantity of its welded 
portions does not increase even if the chamber is pro- 
vided in the housing. Therefore, the accumulator can be 
manufactured easily. 25 
[0122] Further, because in the accumulator according 
to claim 3 of the present invention, the chamber forming 
member is fixed to the housing not by welding unlike in 
the conventional technology but by the convex loosen- 
ing stopper engaging portion provided on the inner face 30 
of the housing, the quantity of its welded portions does 
not increase even if the chamber is provided within the 
housing. Therefore, the accumulator can be manufac- 
tured easily. 

[0123] Further, because in the accumulator according 35 
to claim 4 of the present invention, the chamber forming 
member is fixed to the housing not by welding unlike in 
the conventional technology but by such a loosening 
stoppage member as the stopper ring fixed on the inner 
face of the housing, the quantity of its welded portions 40 
does not increase even if the chamber is provided within 
the housing. Therefore, the accumulator can be manu- 
facture easily. 

[0124] Further, because in the accumulator according 
to claim 5 of the present invention, the chamber forming 45 
member is fixed to the housing not by welding unlike in 
the conventional technology but by inserting the cham- 
ber forming member Into the outer periphery of the in- 
sertion fixing portion provided on the housing, the quan- 
tity of its welded portions does not increase even if the so 
chamber is provided within the housing. Therefore, the 
accumulator can be manufactured easily. 
[0125] Further, because the chamber forming mem- 
ber is fixed to the housing substantially in the center of 
its plane, the chamber forming member can be prevent- ss 
ed from floating from the housing due to a difference in 
pressure generated in the constriction. 
[0126] Further, because in the accumulatoraccording 



to claim 6 of the present invention, the chamber forming 
member is fixed to the housing not by welding but by 
inserting the chamber forming member to the outer pe- 
riphery of the insertion fixing portion provided on the 
housing and after the insertion, deforming the front end 
portion of the insertion fixing portion by bending, caulk- 
ing, crushing or the like, the quantity of its welded por- 
tions does not increase even if the chamber is provided 
within the housing. Therefore, the accumulator can be 
manufactured easily. 

[0127] Further, because the chamber forming mem- 
ber is fixed to the housing substantially in the center of 
its plane, the chamber forming member can be prevent- 
ed from floating from the housing due to a difference in 
pressure or the like generated in the constriction. 
[01 28] Further, because in the accumulator according 
to claim 7 of the present invention, the chamber forming 
member is provided with the elastic seal which the op- 
erating member contacts or leaves when it is operated, 
the sealing action of this elastic seal can maintain the 
pressure in the pressure flow-in chamber over a prede- 
termined value even if the pressure in the pressure flow- 
in chamber or the pressure on the system side drops 
below the sealing gas pressure. Therefore, when the 
system pressure drops below the charged gas pressure, 
the bellows can be prevented from being expanded and 
damaged due to a difference in pressure between the 
inside and the outside. 

[0129] Further, because in the accumulatoraccording 
to claim 8 of the present invention having the above- 
described structure, the three components, namely, the 
shell forming the housing, the end member and the bel- 
lows holder holding the bellows are assembled together 
by welding, the welding operation for these components 
can be achieved all at once, thereby leading to facilita- 
tion of the assembly work. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0130] 

Fig. 1 is a sectional view of the accumulator accord- 
ing to the first embodiment of the present invention. 

Fig. 2 is an enlargement diagram of major compo- 
nents of Fig. 1 . 

Fig. 3 is a sectional view of the major components 
of the accumulator according to the second embod- 
iment of the present invention. 

Fig. 4 is a sectional view of the accumulator accord- 
ing to the third embodiment of the present invention . 

Fig. 5 Is an enlargement diagram of major compo- 
nents of Fig. 4. 

. Fig. 6 is a sectional view of major components of 
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the accumulator according to the fourth embodi- 
ment of the present invention. 

Fig. 7 Is a sectional view of major components of 
the accumulator according to the fifth embodiment 5 
of the present invention. 

Fig. 8 is a sectional view of the accumulator accord- 
ing to the sixth embodiment of the present inven- 
tion. 10 

Fig. 9 is an enlargement diagram of major compo- 
nents of Fig. 8. 

Fig. 1 0 is a sectional view of the insertion fixing por- is 
tion of the accumulator according to the seventh 
embodiment of the present invention. 

Fig. 11 is a sectional view of a condition in which 
the chamber forming member is fit to the outer pe- 20 
riphery of the same insertion fixing portion. 

Fig. 1 2 is a sectional view of the insertion fixing por- 
tion in the accumulator according to the eighth em- 
bodiment of the present invention. 25 

Fig. 13 is a sectional view of a condition in which 
the chamber forming member is fit to the outer pe- 
riphery of the same insertion fixing portion. 

30 

Fig. 14 is a sectional view of major components of 
the accumulator according to the ninth embodiment 
of the present invention. 

Fig. 15 is a sectional view of major components of 35 
the accumulator according to the tenth embodiment 
of the present invention. 

Fig. 16 is a sectional view of major components ac- 
cording to the eleventh embodiment of the present 40 
invention. 

Fig. 16(A) is a sectional view showing a condition 
before the front end of the Insertion fixing portion is 
deformed. 45 

Fig. 16(B) is a sectional view showing a condition 
after the front end of the Insertion fixing portion is 
deformed. 

so 

Fig. 17 is a graph showing the general operating 
characteristic of the accumulator. 

Fig. 18 is a sectional view of a conventional accu- 
mulator. 55 



DESCRIPTION OF REFERENCE NUMERALS 
[0131] 

1 : accumulator 
2: housing 
3: shell 

3a: end wall portion 

3b, 3g: step portion 

3c: caulking portion 

3d: peripheral wall portion 

3e: loosening stopper engaging portion 

3f: concave portion 

4: lid member 

5: operating member 

6: bellows 

7: end member 

8: pressure sealing chamber 

9: pressure flow-in chamber 

10: pressure flow-in port 

11: plug member 

12: hexagon nut 

13: mounting portion 

14: thread portion 

15: fluid inlet 

16: sliding member. 

1 7: chamber forming member 

1 7a: inner cylindrical portion 

1 7b: inner flat portion 

1 7c: outer cylindrical portion 

17d: outer flat portion 

1 7e: space 

17f: third cylindrical portion 
18: chamber 
19: constriction 
20: elastic seal 

21,41: communicating portion 
22: inner peripheral seal 
23: outer peripheral seal 
24, 25, 36, 37: film portion 
31: port member 
32: bellows holder 
33: second elastic seal 
34: third seal 
35: fourth seal 

38: stopper ring (loosening stopper member) 
39: spacer 

40: insertion fixing portion 40a: front end portion 

42: protrusion 
43: hook 

44: engaging portion 



Claims 

1. An accumulator in which an operating member 
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(5) including a bellows (6) is disposed inside a hous- 
ing (2) so as to partition the interior of the housing 
(2) into a pressure sealing chamber (8) and a pres- 
sure flow-in chamber (9) while an end wall portion 
(3a) of. the housing (2) is provided with a fluid inlet 5 
(15) for Introducing a pressurized fluid from the sys- 
tem side into the pressure flow-in chamber (9), a 
chamber forming member (1 7) being fixed inside 
the housing (2) so that a chamber (18) and a con- 
striction (19) are provided between the chamber 10 
forming member (17) and an end wall portion (3a) 
of the housing (2). 

2. The accumulator according to claim 1 wherein 

the chamber forming member (17) is fixed to the is 
housing (2) by non-welding means such as fitting, 
press-fitting, caulking. 

3. The accumulator according to claim 1 wherein 

the chamber forming member (17) is fixed to the 20 
housing (2) by a convex loosening stopper portion 
(3e) provided on an Inner face of the housing (2). 

4. The accumulator according to claim 1 wherein 

the chamber forming member (17) is fixed to the 25 
housing (2) by such a loosening stopper member 
(38) as a stopper ring fixed to the inner face of the 
housing (2). 

5. The accumulator according to claim 1 wherein 30 
the chamber forming member (17) is fixed to the 
housing (2) by inserting the chamber forming mem- 
ber (1 7) to the outer periphery of an insertion fixing 
portion (40) provided on the housing (2). 

35 

6. The accumulator according to claim 1 wherein 
the chamber forming member (17) is fixed to the 
housing (2) by inserting the chamber forming mem- 
ber (17) to the outer periphery of the insertion fixing 
portion (40) provided, on the housing (2) and de- 40 
forming a front end portion of the insertion fixing por- 
tion (40) after the insertion. 

6. The accumulator according to either one of 
claims 1 to 6 wherein the chamber forming member 45 
(17) is provided with an elastic seal (20) which the 
operating member (5) contacts or leaves when it is 
operated. 

8. The accumulator according to either one of 50 
claims 1 to 7 wherein three components, namely, a 
shell (3) forming the housing (2), an end member 
(4) and a bellows holder (32) holding the bellows (6) 
are assembled together by welding. 
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